While a sparse literature investigates the impact of the Great Recession on other sectors of the economy, there is virtually no research that studies the effect of the Great Recession, or past recessions, on schools. This paper starts to fill the void. Studying school funding during the recession is of paramount importance because schools have a fundamental role in fostering human capital formation and economic growth. We exploit rich panel-data and trend-shift analysis to analyze how New Jersey school finances were affected during the Great Recession and the ARRA federal stimulus period. Our results show strong evidence of downward shifts in both revenue and expenditure following the recession. Federal stimulus seemed to have helped in 2010, however, both revenue and expenditure still declined. While total revenue declined, the various components of revenue did not witness symmetric changes. The infusion of funds with the federal stimulus occurred simultaneously with statistically and economically significant cuts in state and local financing, especially the former. Our results also show a compositional shift in expenditures in favor of categories that are linked most closely to instruction, while several noninstruction categories, including transportation and utilities, declined. Interestingly, budgetary stress seems to have led to significant layoffs of untenured teachers, leading to a rightward shift of the teacher salary and experience distributions. Heterogeneity analysis shows that high-poverty and urban districts sustained the largest falls in the post-recession era. The findings of this paper contribute valuable insight regarding schools' financial situations during recessions and can serve as a guide to aid future policy decisions.
Introduction
The relevance of the investment in the education of children to human capital formation and economic growth is well established in economic research.
1 Surprisingly then, one important component of this topic has been vastly overlooked in the literature: the impact of recessions on education.
The Great Recession was marked by a downturn in housing prices, employment, and business activity, each of which contributed to smaller tax revenues and larger budget gaps.
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These budget gaps had a deleterious effect on state and local governments' ability to fully fund schools.
While a sparse literature investigates the impact of the Great Recession on other sectors of the economy, there is virtually no research so far that seeks to study the effects of the Great Next, we delve deeper to investigate how the different components of expenditures were affected. While instructional expenditure per pupil declined in 2009, there is no evidence of any decline in 2010. This indicates that the federal stimulus funding may have been successful in preventing declines in instructional expenditure. This category includes teacher salaries and classroom expenditure and constitutes the spending category that most directly interacts with student learning.
The patterns in instructional support per pupil and student services per pupil show patterns similar to instructional expenditure. In contrast, other non-instructional categories such as transportation and utilities show declines in both years. Median teacher salaries show a positive shift in both years after the recession, while median teacher experience also increased. These teacher patterns are consistent with an increase in lay-offs of less-experienced teachers, which would intuitively shift the teacher salary distribution to the right.
Despite these overall statewide patterns, there was considerable heterogeneity by poverty, metropolitan area, and urban status. High poverty districts sustained larger falls in nearly all expenditure categories as compared to their medium poverty and affluent counterparts. Studying variations by metropolitan areas, we find that Edison fared best both in terms of instructional expenditure as well as most of the non-instructional expenditure categories. Studying variations by urban status reveals that rural districts fared best across most categories, while urban districts experienced the largest declines. This paper builds on the existing literature relating to school funding in general [Baker (2009) , Bedard and Brown (2000) , Betts (1995 ), Feldstein (1978 , Gordon (2004) , Rubenstein et al. (2007, and Stiefel and Schwartz (2011)] , and the literature on New Jersey School finance 3 [Firestone, et al. (1994 [Firestone, et al. ( , 1997 ]. While these papers study general school funding patterns, ours is the first study to examine whether recession affects school finance patterns, and also whether federal stimulus funding can make a difference.
It is worth noting here that we view our findings as strongly suggestive, but not necessarily causal. This is because we implement a trend shift analysis-theoretically if there were common shocks in the two years following recession that had the capability to affect our financial variables, these shocks would bias our estimates. We do an exhaustive analysis of potential confounding factors during this period that might bias our results (see section 4.1 and 5.5). This analysis helps us interpret the results, frame our perspective, and put bounds on the recession impact estimates.
Moreover, the Great Recession was not a marginal shock; rather it was a highly discontinuous shock. Therefore, even if there were other small shocks during these two years, they would be dwarfed by a shock as large as the Great Recession, adding further confidence to our results.
Studying school funding during this difficult time period is of paramount importance because schools have a fundamental role in educating children and fostering human capital formation and growth. Any adverse effect on schools and student learning can have potentially deleterious effects on human capital formation, and by extension, our nation's future. Our paper provides valuable insight about how school districts fared during the financial downturn and promises to both improve our understanding of schools' financial situations under duress as well as help to aid future policy decisions. 
Overview of the Period's Economic Climate and Education Policies
State and local governments in the United States experienced significant fiscal stress as a result of the Great Recession. The downturn in housing prices, employment, income, and business activity each contributed to smaller tax revenues and larger budget gaps.
Local governments have in the past relied heavily on property taxes, which in the beginning half of the decade were supported by a booming housing market. Housing prices in the United States had been increasing at an average rate of 7.8% between 2000 and 2006, but as delinquencies and foreclosures began to rise, home prices dropped to an average rate of -3.9% during the recession quarters.
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Demonstrating an even greater swing than the rest of the country, housing prices in New Jersey were increasing at a brisk average of 11.6% between 2000 and 2006, and fell to an average 4.7% decline in the recession quarters. This is one of the many contributors to the decline in revenues during the Great Recession.
State governments also experienced depleted revenue streams, as unemployment spikes led to less income tax revenue, and lower consumption led to less revenue from sales tax. New Jersey specifically had relied heavily on the financial industry to provide an increasing portion of its revenues, but as the recession hit the finance sector hard, New Jersey's budget gap grew.
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As an attempt to remedy these depletions, Congress passed the American Recovery and Reinvestment Act in February 2009, an economic stimulus package that provided an anticipated $840 billion in new spending, with $100 billion designated for public education. Qualitatively, 5 For all figures related to home prices, we used the four quarter price change in the Federal Housing Finance Agency (FHFA) House Price Index averaged over the specified time period. Recession quarters are based on the National Bureau of Economic Research's report of the U.S. economic activity (see http://www.nber.org/cycles/main.html). 6 Deitz, et al (2010) . districts were directed to use the ARRA funds to save and create jobs, to boost student achievement, and to bridge student achievement gaps. The quantitative requirements specify that 81.8% of the stabilization funds in education go toward the support of public education, and that states must restore for FY 2009 FY , 2010 FY , and 2011 Of the total $100 billion designated to public education nationally, New Jersey appropriated $2.23 billion. The largest portion of New Jersey's appropriation was used to implement the state's funding formula, and by the end of the 2010 school year, these funds had been spent.
Overview of New Jersey's Education History and Programs
Long before the start of the most recent recession, New Jersey's school funding system has been a topic of much public and legal debate. In 1996, the state adopted a funding system known as the Comprehensive Educational Improvement and Financing Act (CEIFA). In the years leading up to the recession, this funding formula became the central issue in many State Supreme Court orders. The most well known series of litigations, the Abbott v. Burke cases, were based on discrepancies in per-pupil spending among the state's school districts. These important court orders and their implications for New Jersey's school finances are beyond the scope of this paper, but are explored in detail in our companion paper Chakrabarti and Sutherland (2012) which studies how school finance patterns in the Abbott districts were affected during the Great Recession and federal stimulus funding periods..
In January of 2008, Governor Jon Corzine's School Funding Reform Act of 2008 (SFRA) was approved by legislature. This highly anticipated act was the first official change to the funding formula since 1996 and was the product of five years of development by the Department of 6 Education. The formula called for a 7% increase in state funding for K-12 education in the 2008-09 school year.It was also the first change to the state funding formula since 1990 that did not include a special earmark assigned solely for Abbott districts, but instead, applied a uniform formula based on the portion of low-income students and the number of students requiring special education (Chakrabarti and Sutherland 2012) The recession officially began in December 2007, and since governments finalize their budgets in the spring prior to the budgeted year, the education budgets for the 2008-09 school year were the first to be affected by the recession. Despite the start of the recession, the new SFRA formula was fully met in the 2008-09 school year, and 2009-10 budgets were also prepared using the SFRA formula.
However, midway through 2009-10 the toll of the recession forced some changes. Revenue streams came in at what was projected to be $2.2 billion less than what was necessary to cover the state's budget deficit. Given the state of New Jersey's constitutional mandate requiring the Governor to maintain a balanced budget, the newly enacted Governor Chris Christie faced some difficult decisions. In an unprecedented movement, the Governor significantly reduced education funding midyear. The funding caps for district aid were cut, and many districts received less state aid than budgeted and less aid than required under the SFRA formula.
Data
We developed a rich panel dataset that combines annual school district level data from multiple We have data on total revenue, total expenditure, debt outstanding, as well as components of total revenue and expenditure. In addition to total revenue, we obtained data on amounts and percentage contributions of federal aid, state aid, and local revenue. Data on revenue from property taxes were also collected.
In addition to total district expenditure, detailed data were collected on the various components of expenditure: instruction, instructional support, student services, transportation, student activities, and utilities. 8 Definitions for each of these variables is shown in Appendix Table A2 .
We also obtained data on median salary and median years of experience for teachers and administrators. Non-Finance data include district level data on various socio-economic and demographic variables. These include enrollment, racial composition, and percentage of students eligible for free or reduced price lunches. All revenue and expenditure variables are analyzed on a per pupil basis using each school year's average daily enrollment variable.
Heterogeneity breakdowns are performed by poverty level, urbanicity, district size, and Metropolitan Division (MD). For poverty level, urbanicity, and district size, the 2008 levels are used to make the categorization in an effort to capture pre-recession levels. Poverty level is defined by the percentage of students eligible for free or reduced-price lunches, with the top 75% of the districts in our data identified as high poverty, the bottom 25% identified as affluent, and districts falling within the 25-75% range categorized as medium poverty. In order to adjust for inflation, all expenditure and revenue data were adjusted to 2010 dollars using annual values of the Consumer Price Index for all Urban Consumers which covers approximately 87% of the total population of the United States. 10 As of the 2006-2007 school year, districts in the top 75% poverty level had 27.4% of its students on free or reduced lunch, while the bottom 25% had 4.9% on free or reduced lunch. 11 Districts inside urbanized areas or inside urban clusters less than 35 miles from urbanized areas are categorized as urban. Territories outside principal cities and inside urbanized areas comprise the suburban districts. NCES uses the Census definition of rural territory based on the level of land developed.
Empirical Strategy
The goal of this paper is to investigate whether the Great Recession and the Federal Stimulus funding period that followed were associated with shifts in New Jersey education financing. We conduct a trend shift analysis and use specifications (1) and (2) While the above specification uses intercept shifts, we also use an alternative specification where we model the shifts as trend shifts.
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Here, the coefficients of interest are and , where represents the shift in trend (if any) during the recession, while represents any additional trend shift during the federal stimulus period.
While we estimate both specifications and the results are qualitatively similar, our preferred specification is specification (1), and we report results from this model. This is because data availability constraints cause the later specification to estimate the later trend shift from a single additional year of data, and we believe that estimation of a differential trend based on a single year of data may not be robust. Rather, intercept shift is a more natural formulation in this case.
While the above coefficients capture actual shifts, we also compute percentage shifts that are obtained by expressing the above shift coefficients as percents of the pre-recession (2008) 
Interpretation of the Treatment Effects
If there were common shocks in the two years following recession that had the capability to affect our financial variables, our estimates of the recession and stimulus effects outlined above would be biased. Understanding these potentially confounding factors is absolutely essential and helps us interpret the results and put them in perspective. Therefore, we conduct an exhaustive analysis of potential confounding factors during the period.
First, while interpreting the shift at the onset of the recession, , we consider the implementation of Governor Corzine's new school funding formula, SFRA. The formula called for a 7% increase in total state funding for K-12 education in the 2008-09 school year. Since state aid constitutes nearly half of the general formula aid to districts, this new state aid funding formula should be considered a positive shock not only to state aid, but also to total revenue, and total expenditure and its components. Since the shock of the Corzine funding formula is in the opposite direction as the recession shock, any negative shift in these variables in 2009 will be above and beyond the expected positive impact of the new funding formula. Therefore, it is safe to say that negative shifts (if any) in these variables in 2009 can be regarded as underestimates of the recession effects, however in the correct direction. In contrast, positive shifts could mean that the effect of the SFRA surpassed the effect of the recession or that the recession did not have much of a negative effect.
12 For specification 2, the percent trend shift in 2009-10 is obtained by expressing the sum of the two effects and in specification 2 as a percent of the pre-recession base. Additional negative effects in 2010, on the other hand, may mean that the recession effects (including Governor's Christie's mid-year cuts) dominated. As noted in Section 2.2, these midyear cuts in 2010 were driven by budget shortfalls brought about by the recession. In that sense, the 2010 effects ( and ) still capture the combination of the recession and stimulus funding effects.
Results

Overall Patterns
Using all 572 New Jersey districts in our dataset, Figure As Table 1 Panel A and Figure 3 show, both total expenditure and revenue experienced declines in 2008-09, signifying the negative effect of the recession. Note that these effects are likely underestimates of the corresponding recession effects because the change in the state funding formula in the form of SFRA (as discussed earlier) had a positive effect on overall school revenue. While declines are evident in 2010 as well, they are somewhat more modest, at least for total expenditure per pupil. Historically there has been a significant portion of state aid distributed to the Teachers' Pension and Annuity Fund (TPAF). TPAF pension funding is not stipulated in the SFRA formula, so in 2009 when the onset of the recession brought depleted revenue flows, pension funding was cut dramatically. Appendix Figure A1 shows the trends in total state aid, TPAF funding, and state aid less TPAF funding. The gray dotted line represents the immediate pre-recession school year.
While total state aid declined between 2008 and 2009 in large part due to the decline in TPAF funding, state aid less TPAF increased. This figure shows that while SFRA insulated other parts of state aid, the recession adversely affected TPAF funding which in turn negatively impacted total state aid per pupil.
These patterns are also reflected in a formal trend shift analysis of the individual state aid components-the corresponding estimates are not reported to save space, but are available on request. The situation in 2010, however, was different. Although the state budgets for 2010
were established using the SFRA formula, revenue streams that year were less than expected, and in an unprecedented movement, the funding formula was revamped significantly midyear.
The funding caps for district aid were cut, and many districts received considerably less state aid than budgeted and less aid than required under the SFRA funding formula. Indeed, Figure A2 shows that declines are evident in both total state aid as well as in state aid less TPAF. Results for both years suggest that the Great Recession had a marked negative impact on state aid to districts.
As would be expected given the negative recession shock to housing prices and local revenue streams, local revenue per pupil and property taxes per pupil show negative shifts in both years after the recession. It follows from the above analysis that without the support of the federal stimulus in 2010, total aid to districts would have declined even further from their nevertheless depleted levels. As can be seen, there was a nearly across the board increase in federal contribution to total revenue.
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The variable for total debt outstanding per pupil represents total long term debt at the end of the school year. The % shifts for debt outstanding are statistically significant and negative both in 2009 and 2010. In New Jersey, districts are not permitted to take out debt to cover current expenses, so the majority of debt is used for school construction. Since there were fewer plans for construction made in light of the recession, there were significant declines in debt outstanding in both school years. Finally, column (11) in table 1 Panel B shows evidence in favor of negative shifts in student enrollment in both years after recession.
While total expenditure suffered declines in both years after the Great Recession hit, it would be interesting to investigate whether the various component expenditure categories followed similar patterns. Table 2 This is consistent with the above patterns in transportation spending evidenced in our data.
It is worth noting here that the patterns suggest that New Jersey tried to maintain the expenditure categories most related to student learning and development. Instructional expenditure, which includes teacher salaries and classroom expenditure, constitutes the spending category that most directly interacts with students' learning. With the stimulus funds coming in, there is no evidence of the negative effects on this category that we see in the previous year prior to the stimulus. Like instructional expenditure, instructional support, student services, and student activities closely relate to the development of the student. These categories, combined with instructional expenditure, are arguably the categories that most directly impact a students' access to a thorough and efficient education. In summary, our results show that the post-recession period was characterized by a shift in composition of expenditures in favor of categories that are linked most closely to students' learning and development.
The last two columns in Table 2 Panel B investigate the impacts on median teacher salary and median administrator salary following the Great Recession. Some intriguing patterns emerge.
Teacher salary shows upward shifts in both years after recession. While administrator salary shows a downward shift in the first year after recession, it shows a positive shift in the second year. To understand and interpret these results, there are two key factors to consider.
First, education personnel retirements spiked in these two school years, as rumors that the new governor would cut pension funding spread across districts.
New Jersey is one of the few states in which the state funds pensions, and with state revenue streams depleted, pensions were seen as a probable area to cut. Since teachers and administrators at the age of retirement tend to have the highest salaries, an increase in retirements would logically lead to a decline in the overall median salary. This is not what we see for teacher salary; however the increase in 16 Surmised using data available from the Department of the Treasury Division of Pensions and Benefits.
administrative retirements in 2009 is consistent with the negative shift in median administrative salary we see that year. This mechanism is corroborated by the patterns we observe in median years of experience of administrators. Though not statistically significant, column (2) in Appendix Table A2 shows evidence of a small decline in the administrators' years of experience.
This may have potentially contributed to the decline in the administrators' median salary.
However, there is more to the story. To understand fully the patterns in teacher and administrator salary, we have to consider the second key factor: tenured dismissal. In New Jersey, public school employees attain tenure in their third year of employment. With tenure, it becomes very difficult for an employee to be fired without extraordinary cause.
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As a result, the vast majority of lay-offs in New Jersey public education affect employees in their first and second years, reducing the number of lower level salaries. As Appendix Table A2 column (1) shows, there is strong evidence of large positive shifts in teachers' years of experience in both 2009 and 2010, and both these effects are highly statistically significant. These results supports the hypothesis that dramatic cuts in lower level employees shifted the overall median teacher salary up significantly in both years. Administrative employees' years of experience also showed a positive shift in 2010, although it was not statistically significant. These patterns provide evidence that the significant positive shifts in median teacher and administrative salaries are likely due to lower level culling in public education employees during the post-recession era.
Examining Heterogeneities by School District Poverty Level
While the above analysis focuses on aggregate patterns, the rest of the paper takes a closer look to investigate whether there were differences in impacts within the state by various characteristics such as poverty status, location, and urbanicity. To save space, this analysis 17 New Jersey Permanent Statutes Database, Section 18a:6-10.
focuses only on a subset of the finance indicators analyzed above-the indicators that are of most interest-the various components of expenditure. This analysis provides valuable insight as to how the different types of districts allocated funds, and how the students in these districts were affected. Results for the other indicators are available on request.
Discussions about fiscal spending on education in New Jersey are most often framed by the discussion of wealth levels. In this vein, Table 3 and Figure Most noteworthy in the poverty heterogeneity results is the comparatively large declines experienced by high poverty districts in both instruction and non-instruction categories. The most disparate examples are the shifts in student services and instructional support variables in 2010-while high poverty districts show large statistically significant declines, the affluent districts show large and significant increases. The variables for student services and instructional support capture the expenditure on services that are designed to support, assess, and improve students' well-being. They include social work, health services, technology, library costs, and student guidance. These are surprising areas to see cuts in the districts hosting New Jersey's poorest and arguably most susceptible students.
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Examining Heterogeneities by Urbanicity
Perhaps the second most discussed characteristic of school districts in any conversation about New Jersey education financing has been urbanicity. Historically, since urban districts generally have lower property values and more apartment buildings that house multiple families, the ratio of students to potential sources of tax income was comparatively higher. The result was a large disparity between the per-pupil aid available for wealthier, rural districts as compared to poorer, urban districts. In most non-instruction categories (instructional support, student services, transportation, student activities), the rural districts fared the best, while the urban districts fared the worst. The experiences of the three groups were very similar for utilities.
All three groups show positive shifts in teacher salary and experience. However, rural districts show smaller spikes in both teacher salary and years of experience as compared to the suburban and urban districts, suggesting the lower level teacher lay offs may have been less prominent in rural districts.
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Examining Heterogeneities by Metropolitan Area
We next look at the variations by metropolitan area, analyzing the four largest Metropolitan
Divisions ( 
Studying the Role of Potential Confounding Factors
It is important to frame our results with a thorough understanding of the potential confounding factors that may have affected our coefficients of interest. First, while interpreting the shift at the onset of the recession, , we need to take into account the implementation of Governor While interpreting the 2010 stimulus shift, , it is worth considering the role of Governor
Christie's mid-year cuts to the SFRA formula. As discussed above, these cuts were the product of financial stress caused by the recession. So the 2010 effects still capture the joint effect of recession and stimulus funding. Of note here is that, for total expenditure and revenue as well as for most of the expenditure component variables, the effects in 2010 are milder than that the 2009 negative effects. This provides suggestive evidence that that federal stimulus had positive effects on school finance in New Jersey. However, the stimulus effects should be considered underestimates, as the mid-year funding cuts, though generated by the recession, acted in the opposite direction to the federal stimulus.
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Conclusion
There are few more compelling stories in recession than those of the children of a nation. The investment in the education of children has well established relevance to the rebuilding of a nation and its potential for human capital advancement. Despite this, there has been virtually no literature studying the effect of the Great Recession, or past recessions, on schools. Our paper starts to fill this gap.
In this paper, we have explored how school finances in New Jersey were affected during the Great Recession and the federal stimulus funding period that followed. In contrast, transportation and utilities expenditures declined, suggesting that New Jersey prioritized the preservation of the expenditure categories most related to student learning and development.
We also find some interesting patterns in the education employee (teacher and administrator) labor market. The results for the salary and years of experience variables provide evidence for lower level culling in public education employees during the post-recession era. As revenue streams were depleted, New Jersey's law for tenured dismissal-the law that makes lay offs nearly impossible for any employee past his or her third year of employment-appears to have taken priority in officials' decisions regarding teacher and administrator job preservation.
In addition to studying the overall impact of the recession, we also study if the effects varied by poverty, urban status, and metropolitan area. As shown, the results provide evidence of considerable heterogeneity. The high poverty and urban groups sustained the largest declines in the post-recession era. The most disparate examples in the poverty heterogeneities are the shifts in student services and instructional support variables in 2010. The high poverty districts, show large statistically significant declines in these categories, while the affluent districts show large and significant increases. These variables capture the expenditure on services that are designed to support, assess, and improve students' well-being, including social work, health services, technology, library costs, and student guidance.
Since New Jersey spent its appropriation of ARRA funds in 2010, a valid question here is how we might expect the state to fare in the near future. Considering the slow recovery of economic activity and employment in the state, state and local revenues will likely continue below trend.
The cessation of the federal stimulus funding and lower than trend growth of state and local revenues could lead to more significant downward pressures on revenues and expenditures, and various components of expenditures. In fact, some of this is already being evidenced.
Using a compilation of the annual budgets for the United States and the state of New Jersey, The state's budget publication for the 2011 school year explicitly states that funds were not available to replace the ARRA federal funding of the year prior. The funding allocations required by the state's funding formula (SFRA) were not met, and the 2011 budget shows state wide declines, with many districts' aid declining by as much as 5% from the year prior. Cuts were made in many expenditure categories: the planned expansion of the preschool program was stalled, special education costs and non public school aid reflect a 15% reduction from the projected need, debt service aid was reduced by 15%, and funding for adult education was cut entirely. Data from the Department of Education show that the number of full-and part-time public school teachers in New Jersey dropped by 4%, while the number of administrators dropped by 7% in 2011.
As economists are predicting continued economic troubles into 2013, school districts will likely face hard decisions ahead that might involve cutting in the salient instructional expenditure category. This possibility could have potentially deleterious effects on human capital formation, Notes: *, **, *** denote significance at the 10, 5, and 1 percent level, respectively. Robust standard errors are in parentheses. All regressions control for racial composition, and percent of students eligible for free or reduced price lunch. Notes: *, **, *** denote significance at the 10, 5, and 1 percent level, respectively. Robust standard errors are in parentheses. All regressions control for racial composition, and percent of students eligible for free or reduced price lunch. 664 Notes: *, **, *** denote significance at the 10, 5, and 1 percent level, respectively. Robust standard errors are in parentheses. All regressions control for racial composition, and percent of students eligible for free or reduced price lunch. 741 Notes: *, **, *** denote significance at the 10, 5, and 1 percent level, respectively. Robust standard errors are in parentheses. All regressions control for racial composition, and percent of students eligible for free or reduced price lunch. Notes: *, **, *** denote significance at the 10, 5, and 1 percent level, respectively. Robust standard errors are in parentheses. All regressions control for racial composition, and percent of students eligible for free or reduced price lunch. 
Instructional Support
All support service expenditures designed to assess and improve students' wellbeing. Food services, educational television, library, and computer costs.
Student Services
Psychological and health services; school store.
Utilities and Maintenance
Heating, lighting, water, and sewage; operation and maintenance.
Transportation
Total expenditure on student transportation services.
Student Activities
Co-Curricular activities: physical education, publications, clubs, and band. 
